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Abstract: From the perspectives of management and sociology, computer science, and information technology, this paper summarizes
the research on domestic and international network public opinion monitoring, analysis, and management, followed by a brief

introduction of major industrial applications in China. Based on this, the author discusses the future development of network public

opinion in the face of challenges and opportunities in the era of big data.
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1 Introduction

A report from the China Internet Network Information Center
(CNNIC) indicates that in June 2016, the number of Internet us-
ers in China totaled 710 million and the Internet penetration rate
was 51.7% [1]. With the increasing spread of the Internet and its
applications in people’s daily lives, users are more likely to ex-
press their viewpoints about real-life events through microblogs,
forums, WeChat, and other interactive network applications. At
the same time, social changes and economic reforms make social
life more diversified and complex, and social contradictions and
mass emergencies have become multiple trends. The Internet
has become an important place where social contradictions and
events are bred, developed, and evolved. Recently, “South China

29 ¢,

Sea Arbitration,” “Qingdao’s high prawn bill,” “Chai Jing’s ‘Un-

der the Dome’,” “Tianjin Port Explosion,” “Tu Youyou’s Nobel

99 <.

Prize,” “the divorce of Actor Wang Baoqgiang,” and other politi-
cal, economic, cultural, and entertainment events have contribut-
ed towards forming network public opinion. This demonstrates
the enormous energy of the Internet as a new diffusion channel

and medium, and promotes the evolution of the event itself. In
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addition, opinion can influence the real world, affecting the de-
velopment of the event.

Generally, network public opinion extends and reflects real-
life problems in the virtual network, which is the sum of all
the cognitive, attitudinal, emotional, and behavioral tendencies
of people. Its production and dissemination platforms usually
include network news, forums, blogs, microblogs, instant mes-
saging, online surveys, network signatures, and e-mail. In recent
years, the popularization of mobile Internet and intelligent termi-
nals have strengthened the socialization and mobile features of
network public opinion communication, making network public
opinion more involved in the process of generation and com-
munication. Furthermore, during this process, communication
becomes more interactive, and information dissemination be-
comes faster, bringing great challenges for network public opin-
ion monitoring, analysis, and management. However, with the
development of computer science, network technique, network
technology, big data analysis technology, social psychology,
and social management, new theories and methods provide new
choices for the tasks involved in network public opinion moni-

toring, analysis, and management.
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2 Overview of research and application

Network public opinion monitoring, analysis, and management
are cross-disciplinary, spanning computer science, management,
sociology, communication, psychology, and other disciplines, and
successfully attracting the attention of researchers in these do-
mains. This paper reviews the status of domestic and international
research from the perspectives of management and sociology as
well as computer science and information technology.

2.1 Perspective of management and sociology

From the perspective of management and sociology research-
ers, cyberspace is a specific public space shared by all netizens.
Network public opinion management has become a focus of
public management and social management research. Related
work can be summarized as research on online public polling
and online public opinion. The former studies the methods and
technologies of opinion surveys, basic theories on popular will,
and the relation between politics (such as elections) and foreign
policy. The latter focuses on the concept and theory of network
public opinion, public opinion strategy of specific events (such
as war events), and public opinion and crisis management [2].

From a more international viewpoint, research can be sum-
marized as three aspects, namely public opinion attributes,
network public opinion influence, and network public opinion
management: (D Regarding the aspect of network public opin-
ion attributes, studies focus on the effect of network interaction
on public opinion transmission, supervision, and management,
and analyze the causes of network public opinion formation and
the polarization process of opinion. For example, Sunstein used
group polarization theory to analyze 60 influential government
websites, finding that the views of group leaders had a polar-
ization effect [3]. @ Regarding the aspect of network public
opinion influence, through various methods, researchers have
investigated the ways and mechanisms of the influence of public
opinion in political, economic, and social fields, amongst oth-
ers. For example, the results of a study by Bond on the effect of
political mobilization on the electorate in the 2010 U.S. congres-
sional election were published in Nature in September 2012 [4].
In addition, Kuhnen et al. studied the impact of network public
opinion on the pay structure and quantity of management [5].
(3 Regarding the aspect of network public opinion management,
the current representative management model used in interna-
tional studies is as follows. First, improve laws and regulations
to achieve legislative control and effectively manage network
content. Second, develop and implement various constraints of
cyberspace to guide the public to visit the network. Third, estab-
lish civil institutions to actively guide and encourage network
media and the self-discipline of network users. Fourth, use tech-
nical means to implement national or government control and
filter the network [6].

The work on domestic network public opinion research is
related to emergencies and government governance [7,8]. In
recent years, local scholars studied China’s national conditions
from various perspectives such as monitoring and analysis of
network public opinion, situation analysis and response, and ear-
ly warnings of crises. For monitoring and analysis, researchers
obtained results on aspects including the formation of network
public opinion [9], characteristics of topic transmission [10—12],
topic evolution [13—15], emotional evolution [16], group effects
[17,18], influence analysis [19,20], environmental incentive
analysis [21,22], and simulation [23,24]. Regarding situation
analysis, scholars investigated the risk evaluation index system
[25] or the index system applicable to a specific domain. Finally,
for response, guidance, and control, guide strategy [26], the re-
acting method [27], and governance mode [28] were key areas of
focus, and the models and methods employed in forecasting and
predicting crisis events were studied [29]. In addition, regarding
the application of research efforts, domestic research covered
university education, government decision-making, group

events, food safety, and business management [30].

2.2 Perspective of computer science and information
technology

From the perspective of the scholars in computer science
and information technology, network public opinion monitor-
ing, analysis, and management focuses on the use of computer
technology and information processing technology during the
process. These technologies include search engines, natural
language processing, social network analysis, machine learning,
and information retrieval. Meanwhile, by employing monitoring
and analysis tools, public events and opinions can be automati-
cally determined and analyzed for generation, dissemination, or
evolution patterns.

The procedure of the monitoring and analysis of network public
opinion includes data collection and preprocessing, emergency or
hot topic detection, intelligent clustering classification, topic detec-
tion and tracking, tendency analysis, and public opinion reporting.
In addition, for some network public opinion management tasks,
public opinion briefings and public opinion special reports are also
included to provide analysis data for effective decision-making
related to understanding public opinion dynamics.

Currently, more than 100 types of network public opinion
analysis systems have been developed that serve in various
domains [6]. These systems have functions such as gathering,
preprocessing, monitoring, providing early warnings, analysis,
guidance, displays, and generating public opinion reports. Ac-
cording to pre-configured information gathering rules, the gath-
ering function collects data from various sources with the help
of a distributed parallel program (also known as a web crawler),
and organizes and aggregates the scattered data. The prepro-
cessing function is used to standardize and integrate incomplete
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and/or inconsistent data and data transformation, which can
ease data analysis and processing. The monitoring function
monitors network data for specific events or emergencies in a
timeline-driven mode, while the early warning function works
with these monitoring functions, setting alarms to detect specific
events or emergencies. Furthermore, in accordance with public
opinion, the function can include an early warning alert, sending
warning messages to ensure the appropriate handling of crises.
The analysis function selects appropriate tools and applies sta-
tistical methods, natural language processing, machine learning,
and neural network technologies to obtain results. The display
function displays the results in the form of a report, graph, and
other type of visualization, which is presented to the user. The
guide function tries to influence information propagation, using
social networks, forums, blogs, microblogs, and other channels
to automatically deliver information. Finally, the report gener-
ation function assists users in managing and generating public
opinion reports or related material through an automatic digest,
document management, and report templates.

Network public opinion monitoring, analysis, and manage-
ment is usually a continuous, relatively cyclical process made up
of gathering, preprocessing, monitoring, providing early warn-
ings, analysis, guidance, and other functions. A new round of
gathering can detect the consequences of the previous round and
adjust analysis and guidance strategies for continuous analysis to

resolve a public crisis [31].

2.3 Application of monitoring, analysis, and management of
network public opinion in China

In recent years, with the increasing number of Internet public
opinion events in China, the community has begun to pay atten-
tion to public opinion monitoring, analysis, and management.
The monitoring, analysis, and management of public opinion
through technical means are extremely important. There are var-
ious types of public opinion monitoring and analysis institutions,
forming a pattern of five forces, namely the government, media,
universities, software companies, and commercial public rela-
tions companies. Among these, organizations relying on main-
stream media resources usually have strong professional human
resources, media influence, and greater professional recognition,
such as the People.cn public opinion monitoring room and Xin-
huanet public opinion monitoring and analysis center. Profes-
sional software companies focusing on network public opinion
usually use technical research and development as their primary
support. In addition, they have relatively stable customers and
provide them with a series of monitoring and analysis services.
Examples of these companies are Beijing TRS Information
Technology Co. Ltd., Xiamen Meiya Pico Information Co. Ltd.,
and Hunan Eefung Software Co. Ltd. Furthermore, universities
and research institutions have established research organizations

such as the Public Opinion Institute of Renmin University of
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China and the Media and Public Opinion Center of Fudan Uni-
versity.

Regarding application, government and enterprises improve
their network public perception and crisis management capacity
by cooperating with public opinion agencies to buy systems or
services. Most customers of network public opinion systems and
services are government agencies, universities, or large enter-
prises. However, nowadays, even small and medium-sized enter-
prises or public figures are becoming public opinion customers
to preserve their product marketing or for personal reputation

reasons.

3 Challenges and opportunities

The development and application of big data analysis tech-
nology and intelligent computing now provides new opportuni-
ties for network public opinion monitoring, analysis, and man-

agement.
3.1 Challenges

With the popularity of network applications, especially the
promotion of mobile communication, the role of traditional and
new media in network public opinion is changing. New media
applications are no longer limited to microblogs, WeChat, or
mobile apps, but also include Zhihu, Guokr, Internet radio, web-
casts, bullet screens, and other applications. These applications
have become new ways to disseminate information. As such,
the network community formed by new media communication
channels has become an important driving force of public opin-
ion. Internet users and various online communities are more
likely to take advantage of networks for over-marketing or over-
promotion purposes. On one hand, the success of the hype has to
a certain extent revealed the sources of events related to fairness
and justice and hatred of richness and corruption, nationalism,
and other social mentalities, and can be used to guide and follow
up governance. On the other, the interaction between general
Internet users, intellectuals, old and new media, opinion lead-
ers, and other forces in the process of hyping these events has
introduced new problems to social governance. Specifically, in
the network community, knowledge Q&A community, and other
online media, the content of most discussions is more in-depth
and professional. The voices of Internet users and opinion lead-
ers are relatively rational, speculative, and have heavy influence,
pushing the development of network public opinion to the edge
of control. For example, the indicators of the inter-provincial
adjustment events of the 2016-college entrance examination led
to Hubei, Jiangsu, and other candidates to a gathering of parents,
and most Internet users in the online community participated in
the discussion of fair education as well.

Furthermore, media integration and capital operation of

the new media have emerged, bringing more uncertainties and
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challenges to network public opinion analysis and management,
because of commercial interests. By using network transmission,
institutions or individuals acting on their own interests can more
easily access public opinion. As such, the effective management
of public opinion will become increasingly difficult.

From a system and technology perspective of network public
opinion monitoring, analysis, and management, the development
of new network media, emergence of various online communi-
ties, and the participation of ordinary Internet users and opinion
leaders will lead to the explosive growth of network public
opinion data along with new difficulties and challenges. At the
same time, online and offline interaction through different media
and network channels, which enhance interaction frequency, will
change network public opinion development and make it more
complex. Consequently, the traditional monitoring and evalua-
tion model may face the dilemma of data modeling or inaccu-
racy. Thus, how to use computer science, network technique,
big data analysis technology, as well as the new theories and
methods of social psychology, management, communication,
and other related disciplines to better meet these challenges is
important for network public opinion monitoring, analysis, and

management.

3.2 Opportunities

Big data analysis technology and intelligent computing de-
velopment and application now provide new opportunities for
network public opinion monitoring, analysis, and management.

The support of a big data cross-disciplinary analysis will
expand the field of network public opinion monitoring, analysis,
and management. Online and offline linkages and coordination
of co-governance and cross-disciplinary analysis will also be
further developed. Furthermore, the level of social innovation
management will need to be improved. Based on the idea and
technology of big data analysis, network public opinion data of
different network channels are collected and merged, which is
more likely to obtain accurate analysis results than that gained
from a single channel. Specifically, big data and deep learning
technology have recently been used in network public opinion
analysis related to the analyses of text content and sentiment,
obtaining good results. For example, for text analysis, results
based on the convolutional neural network (CNN) [32] have
been superior to those obtained through other models such as
BM25 and ULM. To model the context of long sentences and
documents, many scholars use a recurrent neural network (RNN),
the long short term memory (LSTM) network, and bidirectional
long short term memory network (BLSTM) to analyze the se-
mantic association of context in text [33,34] to achieve better
results. Regarding sentiment analysis, the use of CNN to extract
text features and the use of the model’s hidden layer results for
professional classifiers increased the positive/negative emotional
attribute classification of a single statement from 80 % to 85.4 %,

while the precision of the fine-grained sentiment label reached
80.7% [35].

Based on this, combining big data and intelligent comput-
ing technology is expected to improve the prediction ability of
network public opinion events. The development of big data
technology has promoted changes in network public opinion
monitoring, analysis, and management from qualitative manage-
ment to quantitative calculation. As much as possible, informa-
tion such as Internet users’ comments, mood changes, and social
relations are transformed into quantitative analysis data. Deep
learning and other intelligent computing technology can dramat-
ically improve the accuracy of network public opinion analysis.
The above quantitative computing framework increases the
accuracy of major public opinion events and expands the scope
of research and evaluation of overall trends. Based on a cross-
disciplinary analysis and more accurate quantitative analysis, the
analysis and management of public opinion is expected to move
from local passive response to global active reaction.

In addition, learning from international experience in network
public opinion monitoring, analysis, and management is the way
forward to comprehensive management and development. For
example, the play of civil society and other social supervision
forces and Internet users’ self-discipline and other ways to ana-
lyze and manage cyberspace content will help reduce costs and
improve the efficiency of public opinion management.

4 Conclusions

The arrival of the era of big data has brought about many
challenges in the dissemination of channels, speed of transmis-
sion, data volume, data complexity, and public opinion manage-
ment. Fortunately, it has also given rise to big data parallel pro-
cessing, intelligent computing technology, and other possibilities
of change and innovation. Future development strategy is rooted
in the use of a big data and intelligent computing approach to
solve the problems brought about by big data and the Internet.
Based on in-depth research on new media communication and
large-scale parallel computing and intelligent computing meth-
ods, the accuracy of public opinion prediction and the promo-
tion of network public opinion management can be improved.
At the same time, based on existing methods and technologies,
legal and civil government mechanisms should be employed to
improve the efficiency of network public opinion analysis and

management.
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